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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device which 
has balancing- unbalancing function and in which the degree of a balance 
is improved. 

SOLUTION: The surface acoustic wave device is provided with a surface 
acoustic wave filter 100, having comb-shaped electrodes 101, 102, and 
103 formed along a propagating direction of a surface acoustic wave on a 
substrate having piezoelectricity. The device is further provided with a 

surface acoustic wave filter 700 having comb-shaped electrodes 701, 202 
and 203 formed along the propagation direction of the surface acoustic 
wave on the substrate, so as to have the balancing-unbalancing function 
by making the phase different from that of the filter 100. In this case, 
the outermost electrodes fingers 707a, 707b of the electrode 701 of each 
of adjacent parts of the electrodes 701, 202 and 203 of the filter 700 



are weighted. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It has two or more surface acoustic wave filters which were 
formed along the propagation direction of a surface acoustic wave on the 
substrate which has piezoelectric and which go away at least two and 
have the mold polar zone. And it sets to the surface acoustic wave 
equipment which the phase between each different surface acoustic wave 
filter is changed, and has balanced - unbalance function. Surface 



acoustic wave equipment characterized by carrying out weighting of the 
outermost electrode finger of the adjacent part [ in / at least / one of 
comb mold polar zone ] of the comb mold polar zone of a surface acoustic 
wave filter which adjoins each other mutually. 

[Claim 2] It has two surface acoustic wave filters which were formed 
along the propagation direction of a surface acoustic wave on the 
substrate which has piezoelectric and which go away at least two and 
have the mold polar zone. And it sets to the surface acoustic wave 
equipment which the phase between each two above-mentioned surface 
acoustic wave filters is changed, and has balanced - unbalance function. 
Surface acoustic wave equipment characterized by carrying out weighting 
of the outermost electrode finger of the adjacent part [ in / at least / 
one of comb mold polar zone ] of the comb mold polar zone of a surface 
acoustic wave filter which adjoins each other mutually. 
[Claim 3] It has two or more surface acoustic wave filters which were 
formed along the propagation direction of a surface acoustic wave on the 
substrate which has piezoelectric and which go away at least two and 
have the mold polar zone. And it sets to the surface acoustic wave 
equipment which the phase between each different surface acoustic wave 
filter is changed mutually, and has balanced - unbalance function. 
Surface acoustic wave equipment in the part of the comb mold polar zone 
which the grounded electrode finger and the electrode finger connected 
to the signal terminal adjoined which adjoins each other mutually 
characterized by carrying out weighting of the outermost electrode 
finger of one of comb mold polar zone at least. 

[Claim 4] Surface acoustic wave equipment according to claim 1, 2, or 3 
characterized by carrying out weighting by thinning out the electrode 
finger connected to the signal terminal nearest to the part which the 
comb mold polar zone adjoins. 

[Claim 5] Surface acoustic wave equipment according to claim 1, 2, or 3 

which thins out the electrode finger connected to the signal terminal 
nearest to the part which the comb mold polar zone adjoins, and is 
further characterized by carrying out weighting by shortening the die 
length of the electrode finger with which a different surface acoustic 
wave filter from the surface acoustic wave filter which has the above- 
mentioned comb mold polar zone was also connected to the signal terminal 
nearest to the part which the comb mold polar zone adjoins. 
[Claim 6] Surface acoustic wave equipment according to claim 1, 2, or 3 
characterized by carrying out weighting by shortening the die length of 
the electrode finger connected to the signal terminal nearest to the 
part which the comb mold polar zone adjoins. 



[Claim 7] Surface acoustic wave equipment according to claim 5 or 6 
characterized by carrying out weighting by setting the die length of the 
electrode finger connected to the signal terminal nearest to the part 
which the comb mold polar zone adjoins as 1/2. 

[Claim 8] Surface acoustic wave equipment given in claim 1 characterized 
by carrying out serial weighting of the electrode finger near a boundary 
in the part which the comb mold polar zone adjoins thru/or any 1 term of 
7. 

[Claim 9] Surface acoustic wave equipment given in claim 1 to which a 
surface acoustic wave filter is characterized by being a vertical joint 
resonator mold surface acoustic wave filter thru/or any 1 term of 8. 
[Claim 10] Three vertical joint resonator mold surface acoustic wave 
filters are surface acoustic wave equipment according to claim 9 
characterized by going away and having the mold polar zone. 
[Claim 11] Surface acoustic wave equipment given in claim 1 
characterized by having two surface acoustic wave filters with which the 
phase contrast of I/O differs about 180 degrees mutually thru/or any 1 
terra of 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the surface acoustic 
wave equipment which has a filtering function and balanced - unbalance 
conversion function. 
[0002] 

[Description of the Prior Art] The technical progress over the 
miniaturization of a portable telephone in recent years and lightweight- 



izing has a remarkable thing. As a means for realizing this, development 
of the electronic parts which compounded the function of plurality 
[ miniaturization / reduction of each component parts and ] from the 
first has also progressed. Against the background of such a situation, 
as the above-mentioned electronic parts, what has balanced - unbalance 
conversion function and the function of the so-called balun (balun) is 
briskly studied by the surface acoustic wave equipment used for RF stage 
of a portable telephone in recent years, and is used for it focusing on 
a GSM method (Global System for Mobile communications) etc. 
[0003] Furthermore, the above-mentioned surface acoustic wave equipment 
has very high possibility that it will begin to be used for PCS, DCS, 
etc. and the need of the surface acoustic wave equipment of the above- 
mentioned type will continue to increase. It applies also for some 
patents about surface acoustic wave equipment equipped with such a 
balanced - unbalance conversion function. As surface acoustic wave 
equipment equipped with balanced - unbalance conversion function, the 
configuration as shown in drawing 16 is known widely. 
[0004] The surface acoustic wave equipment A shown in drawing 16 
consists of the 1st surface acoustic wave filter ICQ and the 2nd surface 
acoustic wave filter 200 with which the phase contrast of I/O differs 
180 degrees to the 1st surface acoustic wave filter 100 on a piezo- 
electric substrate (illustration of a piezo-electric substrate is 
omitted) . 

[0005] The 1st surface acoustic wave filter 100 is a vertical joint 
resonator mold surface acoustic wave filter with which IDT102 and IDTI03 
have been arranged to right and left (meeting in the propagation 
direction of a surface acoustic wave) of the central comb mold polar 
zone (it is called IDT Inter-Digital Transducer called blind-like 
electrode and the following) 101, and the reflector 104 and the 
reflector 105 have been arranged so that these IDT(s) may be put and 
which has three IDT(s). Each above-mentioned reflector is for reflecting 
the spread surface acoustic wave. 

[0006] The 2nd surface acoustic wave filters 200 differ the phase 
contrast of I/O 180 degrees to the 1st surface acoustic wave filter 100 
by having each electrode fingers 206 and 207 which set up conversely the 
polarity of the electrode finger 106 of IDTlOl of the center of the 1st 
surface acoustic wave filter 100, and the electrode finger 107. 
[0007] The terminal A2 connected to each electrode fingers 209 and 211 
and terminal A3 connected to each electrode fingers 109 and 111 are each 
balanced signal terminal, and the terminal Al connected to each 
electrode fingers 106 and 206 through each signal lines 112 and 212 is 



an unbalance signal terminal. 

[0008] every — IDT is equipped with two or more two electrode finger 
parts equipped with the parallel electrode finger of each other 
prolonged in the direction which intersects perpendicularly from the 
band-like end face section (bus bar) and one flank of the end face 
section, it has each above-mentioned electrode finger part in the 
condition became intricate between mutual electrode fingers so that the 
flank of the electrode finger of each above-mentioned electrode finger 
part may be met mutually, and it can generate a surface acoustic wave 
now crosswise [ of an electrode finger ]. 

[0009] In such IDT, a signal transformation property and a setup of a 
passband are possible by setting up the decussation width of face which 
shows the die length and width of face of each electrode finger, spacing 
of each adjacent electrode finger, and the confrontation die length in 
the condition between mutual electrode fingers of having become 
intricate, respectively. 

[0010] the surface acoustic wave equipment which has balanced - 
unbalance conversion function — the transmission characteristic in the 
passband between the terminal for unbalance signals, and each terminal 
of the terminal for balanced signals — setting — the amplitude 
characteristic — equal — and a phase — 180 degrees — differing — 
moreover, the outside of a passband — if — to be equal also to the 
amplitude characteristic and a phase characteristic is demanded. The 
amplitude characteristic and the phase characteristic in a passband are 
called the amplitude unbalance between the terminals for balanced 
signals, and phase unbalance, respectively. 

[0011] When the surface acoustic wave equipment which has said balanced 
- unbalance conversion function is considered to be the device of three 
ports with amplitude unbalance and phase unbalance, for example, each of 
the first port and a balanced output terminal is made into the second 
port and the third port for an unbalanced input terminal, A= | [ amplitude 
unbalance =|A| and ]201og(S21) |-l201og(S31) |: Formula 1 B= | [ phase 
unbalance =|B-180| and ] >K>KS2I-**S31 1 : It defines as a formula 2, 
respectively. However, S21 and S31 which are shown here are a matrix 
component when expressing by the device scattering matrix of three ports, 
and they show the transmission characteristic between the third port and 
the first port between the second port and the first port, respectively. 
[0012] For OdB and phase unbalance, in the passband of surface acoustic 
wave equipment, amplitude unbalance is [ amplitude unbalance / OdB and 
phase unbalance ] 180 degrees out of a passband 0 times ideally [ such 
unbalance ]. 



[0013] 

[Problem (s) to be Solved by the Invention] However, in the conventional 
configuration of drawing 16 , the gap with ideal balancing existed and 
the level was level which poses a problem when actually using it. 
[0014] That is, with the 1st surface acoustic wave filter 100, the 
electrode finger 107 which meets mutually in the boundary part of three 
IDT(s) (IDTlOl, IDT102, IDT103), the electrode finger 108, and the 
electrode finger 110 are grounded by each. On the other hand, with the 
2nd surface acoustic wave filter 200, about the electrode finger which 
meets mutually in the boundary part of three IDT(s) (1DT201, IDT202, 
IDT203) , the electrode finger 206 is connected to a signal terminal, and 
the electrode finger 208 and the electrode finger 210 are grounded. 
[0015] Therefore, in the boundary part of IDT of the 1st surface 
acoustic wave filter 100, since the grounded electrode finger is located 
in a line, a surface acoustic wave is not excited, but since the 
electrode finger connected to the signal terminal and the electrode 
finger connected to the earth terminal are located in a line, a surface 
acoustic wave is excited in the boundary part of IDT of the 2nd surface 
acoustic wave filter 200. 

[0016] Thereby, with the 1st surface acoustic wave filter 100 and the 
2nd surface acoustic wave filter 200, in the boundary part of IDT, since 
there is a difference of not being excited in a surface acoustic wave, 
filter shapes differ greatly. This has produced the problem of worsening 

unbalance, especially the unbalance in a passband greatly. 
[0017] 

[Means for Solving the Problem] In order that the surface acoustic wave 
equipment of this invention may solve the above technical problem, it 
has two or more surface acoustic wave filters which have at least two 
IDT(s) formed along the propagation direction of a surface acoustic wave 
on the substrate which has piezoelectric. And it sets to the surface 
acoustic wave equipment which the phase between each different surface 
acoustic wave filter is changed, and has balanced - unbalance function. 
It is characterized by carrying out weighting of the outermost electrode 
finger of the adjacent part [ in / at least / one of IDT(s) ] of IDT 
which adjoins each other mutually [ a surface acoustic wave filter ]. 
[0018] In order that other surface acoustic wave equipments of this 
invention may solve the above technical problem, it has two surface 
acoustic wave filters which have at least two IDT(s) formed along the 
propagation direction of a surface acoustic wave on the substrate which 
has piezoelectric. And it sets to the surface acoustic wave equipment 
which the phase between each two above-mentioned surface acoustic wave 



filters is changed, and has balanced - unbalance function. It is 
characterized by carrying out weighting of the outermost electrode 
finger of the adjacent part [ in / at least / one of IDT(s) ] of IDT 
which adjoins each other mutually [ a surface acoustic wave filter ]. 
[0019] In order that the surface acoustic wave equipment of further 
others of this invention may solve the above technical problem It has 
two or more surface acoustic wave filters which have at least two IDT(s) 
formed along the propagation direction of a surface acoustic wave on the 
substrate which has piezoelectric. And it sets to the surface acoustic 
wave equipment which the phase between each different surface acoustic 
wave filter is changed mutually, and has balanced - unbalance function. 
It is characterized by the thing in the part of IDT which the grounded 
electrode finger and the electrode finger connected to the signal 
terminal adjoined and which adjoins each other mutually done for 
weighting of the outermost electrode finger of one of IDT(s) at least. 
[0020] According to the above-mentioned configuration, securing balanced 
- unbalance conversion function, by giving weighting to the electrode 
finger near the boundary of IDT, the filter shape of two surface 
acoustic wave filters can be brought close mutually, and unbalance, 
ospocially the amplitude unbalance in a passband can be improved. 
[0021] With the above-mentioned surface acoustic wave equipment, 
weighting may be carried out by thinning out the electrode finger 
connected to the signal terminal nearest to the part which IDT adjoins. 
[0022] In the above-mentioned surface acoustic wave equipment, it is 
shortening the die length of the electrode finger connected to lino 
signal terminal nearest to the part which IDT' s adjoins, and weighting 
may be carried out. 

[0023] The electrode finger connected to the signal terminal nearest to 
the part which IDT adjoins with the above-mentioned surface acoustic 
wave equipment is thinned out, and weighting may be carried out by 

shortening the die length of the electrode finger with which a further 
different surface acoustic wave filter from the surface acoustic wave 
filter which has Above IDT was also connected to the signal terminal 
nearest to the part which IDT adjoins. 

[0024] In the above-mentioned surface acoustic wave equipment, it is 
setting the die length of the electrode finger connected to the signal 
terminal nearest to the part which IDT' s adjoins as 1/2, and weighting 

may be carried out. 

[0025] In the above-mentioned surface acoustic wave equipment, serial 
weighting of the electrode finger near a boundary may be carried out in 
the part which IDT adjoins. 



[0026] In the above-mentioned surface acoustic wave equipment, it is 
desirable that a surface acoustic wave filter is a vertical joint 
resonator mold surface acoustic wave filter. 

[0027] As for a vertical joint resonator mold surface acoustic wave 
filter, with the above-mentioned surface acoustic wave equipment, it is 
desirable to have three IDT(s). 

[0028] In the above-mentioned surface acoustic wave equipment, it is 
desirable to have two vertical joint resonator mold surface acoustic 
wave filters with which the phase contrast of 1/0 differs about 180 
degrees mutually. 
[0029] 

[Embodiment of the Invention] It will be as follows if each gestalt of 
operation of this invention is explained based on drawing 1 R> 1 thru/or 
drawing 15 . With each gestalt of this operation, the filter for DCS 
reception is taken for an example, and an operation of this invention, 
effectiveness, etc. are explained. 

[0030] (The first thru/or the fifth gestalt of operation) First, as 
shown in drawing 2 , the surface acoustic wave filter B as an example of 
a comparison has structure which added the 1st trap 1100 and 2nd trap 
1200 in order to secure the magnitude of attenuation outside a passband 
at the input/output terminal of the surface acoustic wave filter A of 
drawing 16 given in the column of a Prior art. 

[0031] With the first gestalt of this operation, as shown in drawing 1 , 

it replaces with the 2nd surface acoustic wave filter 200 of the example 
of a comprir i son, and the 2nd surface acoustic wave filter 700 is formed. 
In the 2nd surface acoustic wave filter 700, the outermost electrode 
finger (206a and 206b) connected to the signal terminal of IDT201 of the 
2nd surface acoustic wave filter 200 of the example of a comparison is 
thinned out, it replaces with, and each grounded electrode fingers 707a 
and 707b are formed in the above-mentioned outermost electrode finger 
(206a and 206b), and other configurations are similarly set as it. 
[0032] Thereby, with the first gestalt of this operation, excitation of 
the surface acoustic wave in the boundary part of IDT is abolished, and 
the filter shape of the 1st surface acoustic wave filter 100 and the 2nd 
surface acoustic wave filter 700 is brought close mutually ( drawing 1 , 
surface acoustic wave equipment C). 

[0033] The amplitude unbalance near the passband of the first gestalt of 
the example of a comparison and operation is shown in drawing 7 (** 
shows the first gestalt of operation among drawing, and B shows the 
example of a comparison). Here, in order to clarify an effect of the 
invention, A which does not include an absolute value instead of |A| 



including the absolute value in a formula 1 estimated. Moreover, the 
balanced terminal C2 by the side of the third port and the 2nd surface 
acoustic wave filter was made into the second port for the balanced 
terminal C3 by the side of the 1st surface acoustic wave filter. 
[0034] From the property of the amplitude unbalance of drawing 7 , the 
amplitude unbalance in the passband of the first gestalt of the example 
of a comparison and operation (the dotted line in drawing shows 1805MHz 
- 1880MHz of passbands of a DCS receiving band) is measured. Amplitude 
unbalance |A| including an absolute value is improved from 3. 5dB to 
2. OdB. 

[0035] However, the amplitude unbalance A which does not include an 
absolute value is getting worse from -1. OdB to -2. OdB in the low-pass 
side (near 1805MHz - 1830MHz) of a passband, although improved from 
+3. 5dB to +1. 4dB in the high region side (near 1880MHz) of a passband. 
Excitation of the 2nd surface acoustic wave filter 700 whole becomes 
weak, and this is considered to be because for amplitude unbalance to 
have shifted to the negative direction, when excitation of the surface 
wave in the boundary part of IDT and IDT of the 2nd surface acoustic 
wave filter 700 was lost. 

[0036] The second gestalt (surface acoustic wave equipment D, drawing 3 
R> 3) of operation is the same as the first gestalt of operation except 
having replaced with the 1st surface acoustic wave filter 100 of the 
first gestalt of operation, and having used the 1st surface acoustic 
wave filter 300. 

[0037] 1DT301 which has each electrode fingers 306a and 306b which gave 
decussation width-of-face weighting to the outermost electrode finger 
(106a, 106b) of the electrode finger 106 connected to the signal 
terminal of IDTlOl of the 1st surface acoustic wave filter 100 of the 
first gestalt of operation is replaced with IDTlOl, and the 1st surface 
acoustic wave filter 300 has it in order to bring the filter shape of 
two more surface acoustic wave filters close rather than the first 
gestalt of operation, the die length of the electrode finger of each 
electrode fingers 306a and 306b — about [ of the die length of the 
above-mentioned outermost electrode finger (106a, 106b) ] — it is set 
as three fourths. Moreover, it is prepared so that the part which each 
electrode fingers 306a and 306b are short, and was carried out may be 
compensated, and each grounded electrode fingers 307a and 307b may be 
prolonged toward the point of each electrode fingers 306a and 306b. 
[0038] the outermost electrode finger (106a, 106b) of the electrode 
finger 106 with which similarly the 1st surface acoustic wave filter 400 
of the third gestalt (surface acoustic wave equipment E, drawing 4 ) of 



operation is connected to the signal terminal of IDTlOl of the 1st 
surface acoustic wave filter 100 — receiving — about — IDT401 which 
has each electrode fingers 406a and 406b which gave one half of 
decussation width-of-face weighting is replaced with IDTlOl, and it has 
it. Moreover, it is prepared so that the part which each electrode 
fingers 406a and 406b are short, and was carried out may be compensated, 
and each grounded electrode fingers 407a and 407b may be prolonged 
toward the point of each electrode fingers 406a and 406b. 
[0039] the outermost electrode finger (106a, 106b) of the electrode 
finger 106 with which the 1st surface acoustic wave filter 500 of the 
fourth gestalt (surface acoustic wave equipment F, drawing 5 R> 5) of 
operation is connected to the signal terminal of IDTlOl of the 1st 
surface acoustic wave filter 100 — receiving — about — IDT501 which 
has each electrode fingers 506a and 506b which gave one fourth of 
decussation width-of-face weighting is replaced with IDTlOl, and it has 
it. Moreover, it is prepared so that the part which each electrode 
fingers 506a and 506b are short, and was carried out may be compensated, 
and each grounded electrode fingers 507a and 507b may be prolonged 
toward the point of each electrode fingers 506a and 506b. 
[0040] The amplitude unbalance of the second thru/or the fourth gestalt 
of operation is combined with the previous example of a comparison, and 
the first gestalt of operation, and is shown in drawing 7 (all over 
drawing, the second thru/or the fourth gestalt of operation was made to 
correspond to - respectively, and is written). 
[0041] the outormosi electrode finger (106a — ) of the electrode 106 
connected to the signal terminal of IDTlOl of the 1st surface acoustic 
wave filter so that clearly from drawing 7 about [ which carries out 
weighting of the 106b and shortens the die length of the above-mentioned 
outermost electrode finger / which was alike and followed, shifted 
amplitude unbalance to the positive direction, and was shown with the 
third gestalt of operation ] — at the time of one half of decussation 
width-of-face weighting, the amplitude unbalance in a passband is set to 
-1. 5dB - +1. 6dB, and amplitude unbalance is improved. 
[0042] Thus, the filter shape of the 1st surface acoustic wave filter 
and the 2nd surface acoustic wave filter approaches, and by giving 
decussation width-of-face weighting to the outermost electrode finger 
(106a, 106b) of the electrode 106 connected to the signal terminal of 
IDTlOl of the 1st surface acoustic wave filter 100 shows that amplitude 
unbalance is improvable. 

[0043] The example of a comparison, and the passband of the first of 
operation thru/or the fourth gestalt and the transmission characteristic 



of the neighborhood are shown in drawing 8 . In the second, third, and 
fourth gestalt of operation according to which decussation width-of-face 
weighting is contained in the electrode finger of the 1st surface 
acoustic wave filter, although the ripple is contained near 1865MHz, the 
ripple in a band is lost by considering as the structure of serial 
weighting like the 1st surface acoustic wave filter 600 of the fifth 
gestalt (surface acoustic wave equipment G, drawing 6 ) of operation 
(see the ** of drawing 8 ). 

[0044] In addition to decussation width-of-face weighting, the structure 
of serial weighting has each electrode fingers 601a and 601b in the 
condition which floated of not connecting anywhere, that is, the 
outermost electrode finger (106a — ) of the electrode finger 106 
connected to the signal terminal of IDTlOl of the 1st surface acoustic 
wave filter 100 with the structure of serial weighting So that the part 
which replaces with IDTlOl IDT601 which has each electrode fingers 606a 
and 606b which gave about 1/of decussation width-of-face weighting of 2, 
has it, and each electrode fingers 606a and 606b are short, and was 
carried out may be compensated as opposed to 106b Each grounded 
electrode fingers 607a and 607b receive the point of each electrode 
fingers 606a and 606b. Among each electrode fingers 606b and 607b 
between each electrode fingers 606a and 607a which it was prepared so 
that it might extend toward the location shifted according to wavelength 
in the propagation direction of a surface acoustic wave, and were 
shifted It has said each electrode fingers 601a and 601b which bent in 
the location Hccording to decussation width-of-face weighting. 
[0045] There is a problem that pass band width becomes narrow as are 
shown in drawing 9 , and it will thin out and weighting will be carried 
out as compared with the example of a comparison, if the pass band width 
in 4. OdB in the first of the example of a comparison and operation 
thru/or the fifth gestalt is compared. 

[0046] The design detail of the first of the example of a comparison and 
operation thru/or the fifth gestalt is shown. It is only that, as for 
the first gestalt thru/or the fifth gestalt of the example of a 
comparison, and operation, infanticide of an electrode finger differs 
from weighting, and other parameters are completely the same. 
[0047] The electrode finger (wavelength: lambda 2) which the 1st surface 
acoustic wave filter (100 300,400,500,600) and the 2nd surface acoustic 
wave filter (200, 700) are the same designs, and is located near the 
boundary of IDT and IDT has shortened wavelength as compared with the 
electrode finger (wavelength: lambda 1) of IDT of other parts (lambdal) 
lambda 2). 



decussation width of face W : 44. 4 lambda 1 IDT number (order of 
102/101/103): — 23(3) / (3)35(3) / (3) 23 An electrode finger with 
short wavelength (lambda 2) the number in a parenthesis number IDT 
wavelength lambdal : The 2. ISinicromlDT wavelength lambda 2 : 1. 93- 
micrometer reflector wavelength lambdaR : 2. 18-micrometer reflector 
number : 150IDT (lambda l)-IDT (lambda 2) spacing : 
0. 251ambdal+0. 251ambda2IDT (lambda 2) -IDT (lambda 2) spacing : 
0. 501ambda2IDT (lambda l)-reflector spacing : 0. 49IambdalIDT (lambda 1) 
Duty : 0. 63IDT (lambda 2) Duty : 0.63 reflectors Duty : 0.57 electrode- 
layer thickness : 0. OQllambdal The detailed design of the 1st trap 1100 
is as follows. 

The decussation width of face W : 19. SlambdallDT — a logarithm — : 
120IDT wavelength lambdal : 2. 08-micrometer reflector wavelength 
lambdaR : 2. 08-micrometer reflector number : 30IDT-ref lector spacing : 
0. BOlambdallDT Duty : 0.60 reflectors Duty : 0.60 electrode-layer 
thickness : 0. 0941ambdal The detailed design of the 2nd trap 1200 is as 
follows. 

The decussation width of face W : ;56. 6 hinil.)d;i I I DT — a logarithm — : 
120IDT wavelength lambdal : 2. 05-micrometer reflector wavelength 
lambdaR : 2. 05-micrometer reflector number : 30IDT-ref lector spacing : 
0. 501ambdaIIDT Duty : 0.60 reflectors Duty : 0.60 electrode-layer 
thickness : Although amplitude unbalance improves by operating the 
electrode finger of the 2nd surface acoustic wave filter on a curtailed 
schedule, and carrying out weighting of the electrode finger of the 1st 
surlVico acoustic wave filter with the first gestalt thru/or the fifth 
gostHit of 0. 0941ambdal (sixth thru/or ninth gestalt of operation) 
operation In order to perform weighting of an electrode finger in the 
direction in which excitation of a surface acoustic wave becomes weak, 
the problem to which bandwidth becomes narrow remains as weighting is 
carried out. 

[0048] In 6 thru/or the ninth gestalt of this operation, it is carrying 
out weighting of the electrode finger of the 2nd elastic wave surface 
wave filter operated on a curtailed schedule, without making weighting 
the 1st surface acoustic wave filter, and suppressing reduction in 
bandwidth to the minimum, the filter shape of the 1st surface acoustic 
wave filter and the 2nd surface acoustic wave filter is brought close, 
and the amplitude unbalance in a passband is improved. 

[0049] The sixth gestalt of operation is the structure which thinned out 
the outermost electrode finger (206a, 206b) of the electrode 206 
connected to the signal terminal of IDT201 of the 2nd surface acoustic 
wave filter 200 of the example of a comparison, and although it has the 



same structure (surface acoustic wave equipment C, drawing 1 ) as the 
first gestalt of operation, the details of a design differ so that it 

may describe later. 

[0050] The seventh gestalt (surface acoustic wave equipment H, drawing 
10 R> 0) of operation the outermost electrode finger (206a — ) of the 
electrode 206 connected to the signal terminal of 1DT201 of the 2nd 
surface acoustic wave filter 200 of the example of a comparison The 
surface acoustic wave filter 800 with which 1DT801 which has each 
electrode fingers 807a, 807b, 806a, and 806b equipped with the structure 
of decussation width-of-face weighting which made 206b abbreviation 1/4 
was formed is replaced with the 2nd surface acoustic wave filter 700 of 
drawing 1 , and it has it. 

[0051] the eighth gestalt (surface acoustic wave equipment 1, drawing 11 
R> 1) of operation — an outermost electrode finger — about — the 
structure (surface acoustic wave filter 900) of decussation width-of- 
face weighting carried out 1/2, and the ninth gestalt (surface acoustic 
wave equipment J, drawing 12 ) of operation — an outermost electrode 
finger — about — it has structure (surface acoustic wave filter 1000) 
of serial weighting set to one half. 

[0052] Moreover, this is also positioned by kind of weighting although 
the sixth gestalt of operation is the structure grounded by thinning out 
an outermost electrode finger. The amplitude unbalance of the sixth 
thru/or the ninth gestalt of operation is shown in drawing 13 (the 

property of the sixth thru/or the ninth gestalt of operation is shown by 

- among drawing). Iloro, il turns out that amplitude unbalance is 
shifted to a positive direction as the die length of the electrode 
finger which amplitude unbalance changes and perrorms weighting by 
weighting like the first of operation thru/or the fifth gestalt is 
lengthened. 

[0053] As amplitude unbalance is shown in the seventh and eighth 

gestalten of operation, when the amount of weighting is about 1/2, the 
amplitude unbalance in a passband is settled in **ldB, and amplitude 
unbalance is improved. Moreover, by the transmission characteristic of 
the passband about the sixth thru/or the ninth gestalt of operation 
shown in drawing 14 , and its neighborhood, although the ripple exists 
near 1870MHz of a passband with the seventh and eighth gestalten of 
operation including the structure of decussation width-of-face weighting, 
it turns out that a ripple does not exist with the ninth gestalt of the 
operation which gave about 1/of serial weighting of 2. 
[0054] if the pass band width in 4. OdB is checked in drawing 15 , as 
compared with the sixth gestalt of the operation which thinned out the 



outermost electrode finger, the electrode finger connected to the signal 
electrode by weighting will be lengthened — alike — following — 
bandwidth — breadth and an outermost electrode finger — about — 2MHz 
or more bandwidth has spread with the ninth gestalt of the operation in 
which one half carried out serial weighting. 

[0055] With the first of operation thru/or the fifth gestalt, since 
weighting was given in the direction in which excitation of a surface 
acoustic wave becomes weak in order to bring the filter shape of two 
surface acoustic wave filters close, pass band width became narrow, but 
with the sixth thru/or the ninth gestalt of operation, since weighting 
was given in the direction in which excitation of a surface acoustic 
wave becomes strong, pass band width became large. 
[0056] Thus, the outermost electrode finger (206a, 206b) of the 
electrode 206 connected to the signal electrode of IDT201 of the 2nd 
surface acoustic wave filter 200 of the example of a comparison is 
excelled in amplitude unbalance by carrying out weighting, and surface 
acoustic wave equipment with balanced - unbalance conversion function 
advantageous to broadband-izing can be obtained. Especially, the 
property which does not have a ripple into a passband by carrying out 
serial weighting of abbreviation 1/2 in weighting can be acquired. 
[0057] The detail of a design is as follows. It is only that, as for the 
sixth thru/or the ninth gestalt of operation, infanticide of an 
electrode finger differs from weighting, and other parameters are 
completely the same. The electrode finger (wavelength: lambda 2) which 
the 1st surface acoustic wave filter (100) and the 2nd surface acoustic 
wave filter (700, 800, 900, 1000) are the same designs, and is located 
near the boundary of IDT and IDT has shortened wavelength as compared 
with the electrode finger (wavelength: lambda 1) of IDT of other parts 
(Iambdal> lambda 2). 

The decussation width of face W : 44. SlambdallDT number (order of 

102/101/103): — 23(3) / (3)35(3) / (3) 23 An electrode finger with 
short wavelength (lambda 2) the number in a parenthesis number IDT 
wavelength lambdal : The 2. HmicromlDT wavelength lambda 2 : 1. 93- 
micrometer reflector wavelength lambdaR : 2. 18-micrometer reflector 
number : 150IDT (lambda l)-IDT (lambda 2) spacing : 
0. 251ambdal+0. 25Iambda2IDT (lambda 2) -IDT (lambda 2) spacing : 
0. 501ambda2IDT (lambda l)-refIector spacing : 0. 49IambdalIDT (lambda 1) 
Duty : 0. 63IDT (lambda 2) Duty : 0. 63 reflectors Duty : 0. 57 electrode- 
layer thickness : The detailed design of the 0. 096Iambdal 1st trap 1100 
is as follows. 

0. 60 electrode-layer Thickness : decussation width-of-face 



wo. BOlarabdallDT Duty :0. 60 reflector [ ] — the ****** design of the 
0. 0991arabdal 2nd trap 1200 Duty : is as follows. : 19. 21arabdaIIDT — 
logarithm : 120IDT wavelength lambdal : 2. 08-micrometer reflector 
wavelength lambdaR : 2. 08-micrometer reflector number : 30IDT-ref lector 

spacing : 

The decussation width of face W : 36. 61ambdaIIDT — a logarithm — : 
120IDT wavelength lambdal : 2. 05-micrometer reflector wavelength 
larabdaR : 2. 05-raicroraeter reflector number : 301DT-ref lector spacing : 
0. BOlarabdallDT Duty : 0.60 reflectors Duty : 0.60 electrode-layer 
thickness : 0. lOOlarabdal — in addition — the first of operation 
thru/or the ninth gestalt — 40 **5 times YcutX propagation LiTa03 
Although the substrate was used this invention — not only this 
substrate but the 64 - 72 degree YcutX propagation LiNb03, and 41-degree 
YcutX propagation LiNb03 etc. — the same effectiveness is acquired even 
if it is a piezo-electric substrate. Moreover, although the surface 
acoustic wave equipment which used two vertical joint mold resonator 
filters of 31DT molds was made into the example with the first of 
operation thru/or the ninth gestalt, the nuraber or the nuraber of filters 
of IDT are not limited, but in order that a design may acquire desired 
frequency characteristics, the same effectiveness is acquired, even if 
it changes decussation width of face, an IDT number, etc. into 
arbitration, or accepts the need and fluctuates and changes a trap etc. 
[0058] 

[Effect of the Invention] The surface acoustic wave equipment of this 
invention is o(|uippod with two or more surface acoustic wave I'iltors 
which have at least two IDT(s) formed along the propagation direction of 
a surface acoustic wave as mentioned above on the substrate which has 
piezoelectric. And in the surface acoustic wave equipraent which the 
phase between each different surface acoustic wave filter is changed, 
and has balanced - unbalance function, it is the configuration that 
weighting of the outerraost electrode finger of an adjacent part [ in / 
at least / one of IDT(s) ] of IDT which adjoins each other mutually [ a 
surface acoustic wave filter ] is carried out. 

[0059] So, the above-mentioned configuration does the effectiveness that 
unbalance, especially the amplitude unbalance in a passband are 
improvable, by carrying out weighting of at least one electrode finger 
of the electrode finger near the boundary of IDT and IDT of the surface 
acoustic wave filter which constitutes the surface acoustic wave 
equipment which has balanced - unbalance conversion function. 
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[Brief Description of the Drawings] 

[Drawing l] It is the outline block diagram of the surface acoustic wave 
equipment concerning the first of operation of this invention, and the 
sixth gestalt. 

[Drawing 2] It is the outline block diagram of the surface acoustic wave 
equipment of the example of a comparison. 

[Drawing 3] It is the outline block diagram of the surface acoustic wave 
equipment concerning the second gestalt of operation of this invention. 
[Drawing 4] It is the outline block diagram of the surface acoustic wave 
oc|uipmont concerning the third gestalt of operation of this invention. 
[Drawing 5] It is the outline block diagram of the surface acoustic wave 
equipment concerning the fourth gestalt of operation of this invention. 
[Drawing 6] It is the outline block diagram of the surface acoustic wave 
equipment concerning the fifth gestalt of operation of this invention. 
[Drawing 7] It is the graph which shows the amplitude unbalance about 
the first thru/or the fifth gestalt, and the example of a comparison of 
the above-mentioned implementation, respectively. 

[Drawing 8] It is the graph which shows the insertion loss in the first 
thru/or the fifth gestalt, and the example of a comparison of the above- 
mentioned implementation, respectively. 

[Drawing 9] It is the graph in the first thru/or the fifth gestalt, and 

the example of a comparison of the above-mentioned implementation which 

shows the width of face of a 4. OdB passband, respectively. 

[Drawing 10] It is the outline block diagram of the surface acoustic 

wave equipment concerning the seventh gestalt of operation of this 

invention. 

[Drawing 11] It is the outline block diagram of the surface acoustic 
wave equipment concerning the eighth gestalt of operation of this 



invention. 

[Drawing 12] It is the outline block diagram of the surface acoustic 
wave equipment concerning the ninth gestalt of operation of this 
invention. 

[Drawing 13] It is the graph which shows the amplitude unbalance about 
the sixth thru/or the ninth gestalt of the above-mentioned 
implementation, respectively. 

[Drawing 14] It is the graph which shows the insertion loss in the sixth 
thru/or the ninth gestalt of the above-mentioned implementation, 

respectively. 

[Drawing 15] It is the graph in the sixth thru/or the ninth gestalt of 
the above-mentioned implementation which shows the width of face of a 
4. OdB passband, respectively. 

[Drawing 16] It is the outline block diagram of conventional surface 

acoustic wave equipment. 

[Description of Notations] 

100,700 Surface acoustic wave filter 

101, 102, 103, 202, 203, 701 IDT (comb mold polar zone) 
707a, 707b Electrode finger (outermost electrode finger) 
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[00 3 7] mi(7)5¥tt^ffiift7^;k^3 0 Oti, ^ffi 

«m-ff^S.=J; '0h^^Az2 -oaM'\mm'&y A)V9cny 
e«ift7 ^ ,/^^ 1 0 0 to I D T 1 0 1 c^MM^m^^zm 

m^irX^'-^^mWt^l 0 6coft5'h€Sfg (10 6 a, 1 
0 6b) tC3cmS^#(t^JfiLit, #meM3 0 6 
a, 3 0 6b&^--rS I DT30 IS:, IDTlOlt 
fi:;iT#tTV^5„ #«»§3 0 6 a, 306b<7)flS 
±iEfti?h€ffifg (106a, 106b)i^ 
*§(?)ft3/4t:iS£$tLTV^S. #Wg3 0 
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6a. 3 0 6hcr)m<Lfz3'7f^m-5J:oiz^mm^ti 
fz^mmmSOla. 307b;ii:g-^Sfg306a, 3 



[0038] nmiz. mmcr>m^mm m^m^mm 
E . m4) c^Miimmmy ^ ;t/^ 4 o o ji. m 
(7)?mmm'My -f ^i-^' 1 0 0 1?) i d t 1 0 1 comm^'f- 
izmm^tixi^imMmi 0 ec^m^hmmm (i 0 6 

a , 1 0 6 b ) (CM t , 1 / 2 tO^XfSS^Wtt Srffi 
t/-^, :g-€Sfg4 0 6a. 4Q6bSr*-r§IDT4 0 
iSr, I DTI 0 Hcft;tT*tTV^^„ l^/t. #mS 
Jg4 0 6a. 4 0 6bc7)S<L;tgB^^&fflr^ i^t:. ® 

m^tifz^mmm4 0 7 a , 4 0 7 b *i#«®fi4 0 6 

a, 4 0 6bcO*mc[Bl!!)^-9T®tA'-SJ;9tiS(t^>^I 

[0039] mtmmmmm m^mmm^mF. m 
5) comi <7)WitMmmy -t 11^50 oi^. mi <^3¥tt 
mmmy < n 9 1 0 0 o) i d t 1 0 1 a^\mwi'^\,zmm 
^tixv^hwm^ 1 0 b(7)M'?\-wm^ (10 6a. 10 

6b) t,zni. ftl 4i^»Mfi^#lt*JILfc, # 
«»g5 0 6a, 5 0 6bS:^-ri>IDT50lS:, I 
DTI 0 Ucft;fC*tTV^S„ Sl^c. #€»i5 0 6 
a. 5 0 6b(?)M<LfcgE^&ffl^J:^t. «ffl§^x/i 
#«®g5 0 7a. 5 0 7b3&J:g-l;»g5 0 6a. 5 0 
6 bc05femc[6]*^-9T®V'§ j; a tciatt'bnTVil,. 
[0040] HSic^^Z^cV* tSIHffi4Sl.i^«1S¥STS 

[004 1] 07 /&>i^B^ib/!)>^j; a [z^ m<m'mM 
m.y ^ )v^<r) I D T 1 0 1 (nm^m'f\,zmm^ixx\^h 

1 0 b<r)m\-nMi (10 6a. 106b) iM?*- 

X. mm-mmit-iEmn^ziyyvL. mm<^w,^mm 
x^^Lfzm 1 / 2 o^xipMs^#(t<7)B#tc. aa^isiii^ 

«S¥SfS*i-l. 5dB-+l. 6dBt^'9,S 

[0042] itoi o[z.mi (rn'mmm 1 

0 OCT) I DTI 0 l£7)ft-^S^tC«^§ixTM|,«ffil 
0 6c^m«ffiJB (10 6 a. 10 6b) {:3<:XSfi;^ 

^cXIgW : 4 4 . 4 A 1 
I DT*i: ( 1 0 2/1 0 1/1 0 3<7)JIII) 

(3)23 

^ ^yzim^mt. ig^c^®M«ffifg ( A 2 ) 



WT'^m.^imx^ h^h m\h . 
[0043] mmh . •mm.-ts:\^i^mm3m.<m 
^mmm^(nm(r>m&mL^m^\,zm , w.\<m 
'mmAy <iv^<mmmz-^immi-mii'^^t^ 

mmw.^. ssz. srotj^ti, i s 6 smhz 

HfflS^SG, H6 ) cos 1 t05¥ttllffli!g7 ^ 6 0 
0 to J; ') titt?iJS^#(ttolijt t -ri. i t ^Srtto 
";rMi^Ats:h (il8(r)©&#fB) „ 

[0044] i:?»#(t<7)ffiiii:{i, mmm^-m 

ffif|6 0 1a. 60 1 b^^|,4,<7)-CJ)l., -^S 0. 

E^js;^#ftco«jgT{4. m 1 m.'mm^y < i 

0 oso I DT 1 0 1 (r>m^m-t<z^m^tix\^hmmm 

1 0 6c^fti^[-«Sfg (10 6a, 106b) tcMt . M 

i. \m 1 / 2 to3Sx*is^ft (t & * L , ^mmm e o 

6a. 606b ^ fl-T I D T 6 0 1 , T D T 1 0 1 
(Cft;cT^L, ttz. #m»g6 0 6a. bObbc?;)® 
< U/::^^^SrM'3 J: ') (c. g*§fL/::#€»&6 0 7 
a. 60 7b;0%€S^6 06a. 6 0 6 b tO^tifflgPtC 

^5 L/i. #«ffifg6 0 6 a. 6 0 7 ac?)^. #«®fg6 

0 6b. 60 7 bcor^tc. itXBfi^^'^WttCCJtEt^ceS 
tC-C#f^lftj55^/il[iE#«Sg6 Ola. 6 0 1 b 

x.X\-^h. 

[004 5] 09 (c^f^^j; 0 (c. Mtm. mmc^m-ti: 
uLm'mm.^ziiiih. a. o dYiX(7^mM^mWi^}A. 
m-fht. mmttmLx. fm\i. mM-^m^h 

[0046] jt«i^j. mm<^^-^j:\^LmmMcnm\ 

i±. mmm<^-)Wj\%. MMmtmt^hcr)?).x\ fliiw>° 

y^-9\i^<mxhh, 

[004 7] mKn^^'mmi^y A)V9 (100. 30 
0. 400. 500. 600) 1 112 (7)5¥tt^ffiiS7 A 
)V9 7 0 0) {m-m\X\ ttz. I DTfc 

1 \iT(Dmmmzm:thwm (is* : a 2 ) (±. 
mm(D I DT(7)«ffijg («« : A 1 ) himLx'& 

^^m.<Lxhh (A i>A2) „ 



23 (3) / (3) 35 (3) / 



IDTjg^Al 
IDTig^A2 
')yV99m:kR 

'}yv99-m. 

IDT (A 1) - IDT (A2) pan 



1 5//m 



: 1 5 0* 

: 0. 25A1 + 0. 25A2 
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IDT (A2) - IDT (A2) 
I DT ( A 1 ) -U7U'^'^'raPi 
IDT (Al) Duty 
IDT(A2) Duty 
'}yV^^ Duty 

wmM 



50A2 
49A 1 
63 
63 
57 

091A1 



s 1 CO b 7 7° 1 1 0 0 (Dmm^xm.mwxfffim. ^x-hh. 



I DTMft 
I DTjg^A I 

U7^^'^jft;gAR 

U7Pi!':?2|5^ 
IDT-U7P^'^rail 
IDT Duty 
^)yVC^9 Duty 

IDT^ 
IDTiS^A I 
U7^i?^?S^^AR 
U7^^^«: 
IDT-U7P^'^Ph1IS 
IDT Duty 
')yV9i^ Duty 

^^tx-mw^mmim^ti^if. w&.m'&.(^mm 
mith^zm.\^^mmm<^j:mmim->x\^h. 

[0048] *lltfic7)7*^^:l^ tmm^{:i3V^T«i. W. 

icoffttiiffiiS7 ^;^^'^ciis^#^t^-t^1't, f^^\% 

^Kfzm 2 crM'^^mW&y A ;b^comSJ§J S^#tt 

[0049] mmm-mm^i. mmm2<m'm 

ffi}S7 ^;^^200C0IDT201 i^ft-^Wcffi^S 
ixTl^l>l:S2 0 6 cOst^-h^Sf g (20 6a. 206 

b) ifrnw^tzmmx . mtmm-mmm-mm. m 
tt^ffijsssc, mi) htc-^xv^hmmzm-i^o 

[0 0 5 0] mtmm^mm m^mm^m.^^. m i 

0 ) (i , irtSf^JcOH 2 (7)5¥tt^ffii^7 ^ 2 0 0 c^M 
DT2 0 l(7)fl-fS^tcSiE§tlTV^-g.fl:S2 0 6(7Jft 
n-nmm (206a. 206b) SrS«;l /4tcUc3eX 
1gS^;^#(ttOSii^«i.5t:g-«6fg8 0 7a. 807 



: 1 9. 3A I 
: 1 2 0 
: 2. OS/irn 
: 2. 08//m 
: 30* 
: 0. 50A I 
: 0. 60 
: 0. 60 
: 0. 094A I 

7° 1 2 0 0 <mm^£Wi.m\m-v<Dm ^x-hh. 

36. 6AI 



: 1 2 0 

: 2. 0 5jum 

: 2. 0 5jum 

: 30* 

: 0. 50A I 

: 0. 60 

: 0. 60 

: 0. 094A I 

b. 806a. 806b i^-fh I DT8 0 1 ij^mf^ 
fL/sWe^ffiife 7 ^ ^ 8 0 0 jr . 0 1 c7)|g 2 c7)Wtt^ 

w&y 4!V^i oo{z\xix^^h^(DXhh. 
[005 1 ] m.m)\im {wmMmm. i.mi 
1 ) {±. m^\-mkmmi/2Ltz-^yjm?t.m(^m 
m iw'mmm ^ 9 o o ) . mmcomiimm m 
ttuffiis^sj. 01 2 ) (i. s^'Wffifg&^^Jl/2 1 
LtzmmmMmcomm. (w^mmy^ji^ 1 0 0 

0) t^j:'^X\^h., 

[00 52] tfz. mmcomf^mpMi, A^mmmm 
8 1< t J; -> xmm § ^tzmmxh 1. *\ c: ^ t a;^ 

Mff^mm^mm^mi 3{z^-t (». nsftcDSy^^rv^ 
Lm%mm(^'mti±. ©-ot^Ts^sfiTv^i.) „ <r<r 

m -ti izLfzt^-)X . mmT^miiJEcoijmz 

>yh-t^s,z>m^ll. 

[00 53] m^Tm±mm<^m-tmmj\mm^z^^ 

^ j; 3 (cfi^#(tS*^'l^ 1 / 2 coB#tc. a^i^iiWcoS 
tfz. H 1 4 tcjpt" . HfficomA^c I ^ t t 
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^mm) 1 8 7 0 MH z#i£t y ^yr>vif^^Lx\^h 

[00 54] 4. OdBfcOiKi^WjgSrHl 5tCT5i 

mi-lb. m9mmmm3\^^fzmmco^y^mmbim 

ff^mmmm l tzmm^rnxmrnxa , 2 
MHz viiMmm^m^-o xv^h. 
[0 0 5 5] mm(^)m-^sv^Lm^mm.xu. 2-j(7m 

mmxn. wmMmc^mmm.<^£iijmzm?i-mi> 
[ 0 0 5 6 ] ;c7) J; a tc. imm<^m2(mmmmy 

^/k^- 2 0 00 I DT2 0 1 COfi-§-l?ltggg§ilTV-> 



hm&2 0 ecr)m9\-mm^ (206a, 206b) &s 
^#(t^t-^;tt-\ wM'^mmzm.fi. imminz-^ 
ws'^-'^-^^'^'mmmm^Lfzw^mmmmm 

m'k'th i 1 1 J; o T . mmmmz u >y t^v^^isv ^ 

[0057] m\mm\w:f<^)m.'oxhi . mmc^)m 

'mmm 4)V9 (10 0) fcS2c0f$tt^M}!S7 
^(700.800.900.1000) 
X\ttz. I DTt I DTcr)fi^#ifilc{igt-|.«Sfg 
(?g* : A 2 ) Ji. flfi(?)a5*<7) I DTc?)«®fg (^;ft : 

A 1 ) b]mLx^mm.< Lxhh {xi>x2) . 

SXew : 4 4 . 3 A 1 

I DT*ic ( 1 02/1 0 1/1 03C0JIII) :23 
(3)/(3)35(3)/(3)23 

( A 2 ) (Dim. 



IDTjg^Al 
IDT?g^A2 
U7^i?^?S^^AR 

I DT (A 1 ) 
IDT (A2) 

I DT ( A 1 ) 
I DT ( A 1) 
IDT (A 2) 
'}7V9 9 D 

mmmm 

m 1 h 7 7° 1 1 0 0 i7)pffl^^H-{±OT^oa "9 1-* 



2. 14//m 

1 . 9 3xtm 

2. ISxtm 
1 50* 



IDT (A2) P^H 


0. 


25A1+0. 25A2 


IDT (A2) r^H 


0. 


50A2 




0. 


4 9 A 1 


Duty 


0. 


63 


Duty 


0. 


63 


ty 


0. 


5 7 




0. 


0 9 6 A 1 



IDTMSfc 
I DTjSftA I 

IDT Duty 
y7P'^^' Duty 



19. 2A I 

120 

2. 08um 

2. OSjum 

30* 

0. 5 OA I 

0. 60 

0. 60 

0. 099AI 



m2coh7-xri2oo mm^kmimTm nxh 



I DTMS 
I DTig^A I 

IDT-U7^i?^'rHl|!B 
IDT Duty 
U^P^^ Duty 



36. 6A I 

1 2 0 

2. 05//m 
2. 05//m 
30* 
0. 50A I 
0. 60 
0. 60 



mmm ■. 0. 1 0 0 a i 

^ii. mmcom-^£\-^im%mmxii. 4o + 5^yc 

u t xfeffiL i TaOg mmm\'^rz:b\ ^^^mazcT) 

mUizm^i'. 64S~7 2ltYcutxe»LiNb 
O3 . 4 1 KYc u t XgffiL i Nb O3 ^ft7)J±«S 

^v^LmffJ®T1i, 3 iDTM«S^Mft«^7^ 
/i^* 2 jMv^/-c#tt^ffii!^SM^^Jt I DT 

(m'^y ^ }V9mm.%^fvf . mwmmMmm 

>&.-k%hfz^. ffiE(:3£XtS^I DT*i[^rh'^^SL 

fz"^. 'miizm^xvvvrm^m^. ^l/^olt 

[00 58] 

(c . Erne ^^t- 1. s«± t5¥ttiiffiiStoe»^tcfp' 
Hi!g7 ^ ;^ ^ roH±fi L.t-^-o. mm- h ttii 

SVitd^i^^a I DTcT). i!'-:5:< t C>M#i*^-:^<7) I D 

T^zmih m^dm'i}(Dm.9\-mmm-ifim.Mm^Kx 
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[0 0 5 9] ^fivpt. ±imm±. ¥ftf-^TIiiS:Jt 

[01] i<fmm%tm%-m%-f-Mm^z\%hwm. 

m^^im^mmmw.-mmizmw^mmm. 
[07] ±id»fec^ig-^.-i^uig£ms.t, mmuz 
[08] Mmmm-^j:^ ^ L^mm t . mm 1 



[09] issm.com-^s^-^Lmwmt. immt^z 

[010] *^HHco||Sic7)^-tj^Hstc^l.3¥ttaffiiftg 

[011] ^wm-mmw,)\mfMzmm^mm'^ 

[012] **0J!cOMfiiOmAJE5«JWI§5¥ttllffii!g^ 

[013] ±EM4^jmA^:v^tmff»M-ri.iiS 

[014] ±iailSfe£^m7^=5rv^LmjgKlt:i3{tSffA 

[01 5] ±iailSii^mA=5rV^LmiLmitcfcftl.. 
4 . 0 d B Xffi^^mff^mi^ix^ix^'ffyyXh 

[016] ffi*iDWSlSffliS^ai7)«B|ffi^0f$)l.o 

1 0 0. 700 PttaffliS^ 

1 0 1.1 02. 1 03,202,203.70 1 I 

DT (< tMm&gp) 

707a. 707b €ffifg (ft^'hWg) 



mmm 



102 rrr ioi 



pi 



■■■ill 
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[02] 
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Fn>qu«noy [MHz] 
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[119] 
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[015] 
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[HI 6] 




